Laboratory simulation of a mining accident: acute toxicity, hsc/hsp70 response, and recovery from stress in Gammarus fossarum (Crustacea, Amphipoda) exposed to a pulse of cadmium.
The rate of survival and stress protein (hsc/hsp70) response were investigated in the freshwater amphipod, Gammarus fossarum Koch, 1835, during a 20-day stress and recovery experiment. Adult females and males, were separately exposed to 9 different cadmium concentrations for 5 days to simulate a short-term pulse of xenobiotics in an aquatic environment, followed by a recovery period of 15 days. In terms of mortality, females were much more sensitive to cadmium than males; 4.28 +/- 2.45 microg Cd2+/l resulted in strong effects on the rate of survival of females but not males. In both sexes, mortality occurred predominantly within the first 5 days of the recovery period. At the cellular level, cadmium induced an hsc/hsp70 response. The lower Cd2+ concentrations we used led to an induction of stress proteins while higher Cd2+ concentrations resulted in a proportionately reduced hsc/hsp70 response, most likely due to pathological damage. Surviving individuals retained their capacity to induce stress protein production in the recovery period, even if the stress protein response system was overwhelmed by cadmium during the exposure period.